Introduction
Neonatal lupus syndrome (NLS) is a classic model of passively acquired autoimmunity. Congenital heart block (CHB) is a manifestation of NLS. Pregnant women whose sera contain anti-Sjögren's syndrome A (SSA)/Ro antibodies (in the presence or absence of anti-SSB/La antibodies) have a 1-7.5 % risk of having a child with thirddegree CHB. The CHB presents as fetal bradycardia and cardiac failure, i.e., pericardial effusion and hydrops, after 16 to 24 weeks of gestation.
The recurrence rate of CHB ranges from 16 to 20 % in different series, and the prognosis is poor. About 31 % of involved children die and 71 % of deaths occur in the first Dr 
Case Report
Mrs. X, 26 years old, G2P1L0, diagnosed as having systemic lupus erythematosus (SLE), attended our unit at 7 weeks of gestation with anti-Ro and anti-La positive. Her previous pregnancy ended with intrauterine fetal death due to cardiomegaly, complete heart block and pericardial effusion, and placental histopathology showed placental insufficiency. Unfortunately, she did not receive any advice from rheumatologist in her previous pregnancy. In present pregnancy, she was advised to take IV immunoglobulin once in every 3 weeks by the rheumatologist. Her initial evaluation of renal, thyroid and liver function was within normal limits. She had vitamin D deficiency and the same was corrected. Her first trimester screening was at low risk for T21, 18 and 13. Her thrombophilia profile was normal. She was started on low molecular weight heparin and Tab Ecosprin in view of previous placental insufficiency. Her blood pressure was within normal limits throughout the pregnancy. She had no skin lesion related to autoimmunity. She took IV immunoglobulin at 12, 15, 18, 21 and 24 weeks of gestation. Placental growth factor (PLGF) was 13.3 pg/ ml. Anatomy scan and fetal echo at 21 weeks was normal. Doppler studies from 24 weeks of gestation onwards were abnormal with high resistance flow in both uterine and umbilical arteries. She was closely monitored with Doppler flow and growth. Steroids were given at 26 weeks for fetal lung maturity. Emergency LSCS was done at 31 weeks of gestation due to abnormal Doppler. She delivered a live female baby weighing 960 g, and cord gases were normal. Microscopic examination of the placenta showed congestion and focal calcification. Baby was in NICU and discharged when the baby gained weight and was 1.8 kg [1] [2] [3] [4] .
Discussion
CHB is the most severe manifestation of NLS and is associated with high morbidity and mortality. The frequency of CHB in a primigravida with positive antibodies is 1-7.5 %; however, the recurrence rate is about 2-3 times higher, i.e., around 20 %. Risk factors for recurrence other than a previous child affected with CHB are positive anti-52-kd SSA/Ro and/or anti-SSB/La antibodies, and the presence of human leukocyte antigen-DR3 in the mother. Fifty-three percent of CHB is diagnosed between 16 and 24 weeks of gestation, and 24 % between 25 and 30 weeks. The fetus at risk should be closely followed with echocardiograms starting at 16-24 weeks of gestation and continuing thereafter, because this is the most prevalent period for detection of fetal bradyrhythmia. Incomplete heart block can be detected earlier by measuring the electrocardiogram equivalent of the PR interval by echocardiography. Myocarditis may be followed by CHB. Therefore, the detection of a pericardial effusion, decreased systolic ejection fraction, and biphasic Doppler flow in the inferior vena cava, suggesting probable myocarditis, may be deemed as early signs of CHB. The pathogenic mechanisms of CHB remain unclear. Maternal IgG is present in fetal circulation after 6-11 weeks of gestation, but the fetal concentration of total IgG remains low until week 17. It increases steadily to fourfold by 24 weeks of gestation and around eightfold by 32 weeks as the placental transfer becomes more efficient. The fetal heart reaches its functional maturity by 16 weeks of gestation. Most CHB is diagnosed after 16-24 weeks of gestation, and the earliest documented case of CHB in the absence of structural defects was diagnosed at 16 weeks of gestation. Therefore, the timing of fetal injury does not appear to be random, but rather occurs during a defined gestational period, after the fetus passively acquires maternal anti-SSA/Ro and/or anti-SSB/La antibodies. There are probably two mechanisms by which these autoantibodies react with the fetal heart. First, direct interaction with cardiac ion channels due to crossreactivity is suggested by an inhibitory effect of anti-52-kd SSA/Ro antibodies on calcium fluxes across cell membranes. Second, the fetal intracellular antigens are translocated to the cell surface by physiologic apoptosis. In this manner, cognate maternal antibodies bind to these antigens (Ro/La) and inadvertently program an inflammatory response by macrophages. Repeated inflammation results in fibrosis. Therefore, the rationales for management are: to decrease maternal autoantibodies and then to decrease the placental transfer of these antibodies, and (2) to decrease the inflammation once it occurs and as early as possible before it leads to permanent fibrosis and irreversible CHB. The maternal autoantibodies are effectively decreased by IVIG and plasmapheresis. As in our case, cesarean section was performed at 31 weeks of gestation due to abnormal Doppler findings and growth restriction. IVIG has been used to decrease the transfer of maternal antibodies to the fetus. If the level of these pathogenic autoantibodies can be decreased before or during the critical period of heart development, it may prevent the development of CHB. The recurrence rate of CHB is 1 in eight mothers treated with IVIG between 14 and 18 weeks of gestation. However, the 95 % confidence interval of the recurrence rate of CHB ranges from 0.3 to 53 %, which includes the possible recurrence rate of 15-20 %. Although the effectiveness of prevention cannot be demonstrated by few cases, shortterm IVIG administration during the critical period of cardiac development may still provide the best chance to prevent the development of CHB.
In summary, our patient with lupus had previous pregnancy with CHB. Her subsequent pregnancy was treated with IVIG, and she delivered a healthy female baby without CHB. Although the risk of CHB in mothers with anti-SSA/Ro and anti-SSB/La antibodies is low, the recurrence rate is about three times higher. Whether CHB can be successfully prevented by IVIG remains to be determined. Nevertheless, IVIG administration is easy, convenient and well tolerated by the patient, and it may therefore be appropriate for high-risk patients. Frequent surveillance between 16 and 20 weeks of gestation and thereafter is required for at-risk pregnancies, as it may offer a chance for early diagnosis and early treatment of CHB, and may improve the outcome of the fetus.
